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(57) Abstract: 



PURPOSE: A method for manufacturing a damascene 
gate type MOS transistor is to prevent an occurrence of 
cracks or voids within the damascene gate, thereby 
enhancing the reliability. 
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CONSTITUTION: A dummy gate of the first conductive 
type impurity-doped oxide film(21) and a dummy -gate 
material film is formed on a silicon substrate(20) 
provided with the first conductive type MOS transistor 
region and the second conductive type MOS transistor 
region. A high impurity ion is implanted into the 
semiconductor substrate to form source and drain 
regions. An interiayer dielectric(23) is deposited to fill a 
space between the dummy gates. The dummy gate is 
removed to form a damascene gate groove. The first 
conductive type impurity-doped oxide film of the 
second conductive type MOS transistor region is 
removed. An insulating spacer(24) is formed on a 
sidewall of the damascene gate groove such that the 
oxide film remains only below the insulating spacer of 
the first conductive type MOS transistor region. The 
resultant substrate is annealed, so that the first 
conductive type impurity is diffused into the 
semiconductor substrate of the first conductive type 
MOS transistor region to form an LDDOightly doped 
drain) structured source and drain regions. 
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(54) am<M aioiEg M^xi^a 
-eg* 

a tt go o| £ ^| HIS 21^011 SB 22^, CHOI 2 (damascene) ^lOl^e* EgHjI^H 15^ 

SOU »B 20101, CHCHd 3I0IM LH¥2J ^dfSOlU S0I2 tttilS 4^ &fer 01CH2 JIOIMS 2 

^ m^ii^ei isii^si xiisa^c-ii n ^™o\ sick £ni ssspi ?i» s ^gg, hm £2 

§ 2^ ^gHII^E) S^a ESS 2^ M^jll^Ei g^g ^dlB B2XII 3IB &0II HI 1 £21 g 
£M0| 2S9 ft! HDI ^lOIMS B9QT8 §£J6hb HI1 B3II ; #31 CHOI ^lOIMg qj ^ 

}| 2tme miay choi :hioi^m §a§^ HI2 bm; ^ji hi 2 B3i 4*s ^ £,oi xhi 1 * 

HI 2 ESi 2^ egg XI:* El S^£| £M ^£xj| 3|B 2|2|0|| ^2^/231 £i H£JM « & H^2 
OlS^gJS ^ Aimfe SI3 BJI: #3| CHOI 7\\0\m AF0|2] B^B SB3BSJ£S OHUmOl g&sFS 0! 
¥fer Bl 4 BJI: 6PI HDI ^lOI^M BI^SKM Q] DH <M }|0IMg il ggm^ HI5 B3I; &D\ M2 22 

i saxi^g ^ao|g ai^shfc si6 bh: &oi cnm2 ^ioi^§ s ^011 a em ^mi 

0| AH It H11 221 2^ M^iXI^EH ^IUIOlAi oh^OilEt feOI #Sf9J 

01 8hfe HI7 B3I: ^xHdlg AI6K)I tfSW LH2J g^gOl &D\ HI1 221 E± S 

XI ^ EH S^2J o^^l 3|&°£ «U*H£E^ SKH LD0 ^S2| ^2^/2EI|ojg B£5t^ HI 8 B 

SI; £>0| HI 8 BJIM 231 ^¥011 SIOIM w >]|0|^ 2^g 22^M HI 9 B 

31: H ^51 SEHtB £|A||^6K)1 ^Ol CHCH2 ^lOl^g g LH¥0IIB BSEIE^ 6^ 

H1 10 B3IM S»SK« oi^oiaa. 



£20 



cHDi^i >iioie 2^g s. aaoi ^noiAi. PSGOI 



£S3I &&& 

2 1a LHXI 2 1gte e£H^I^0ll Q>E CH0H2 ^IO|e§ 2^ M&III^EH HIS SS2. 

2 2a LHXl 2 2g^ ^ ^Sdl ^^A|0j|oi ao\£l SlOjeg £^ ^^jXI^Ej HIS S§2. 



*2B2J ^Q¥^CHI CUB 
20 : ^dl^ 5IB 

23 : saaast 

25 : 3I0IM SBQI- 



BBff 
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at ssi gs 



at soi ^sitr urn m n motsi mzHJiit 

& iS8 »£SI XHIS 21^011 &m mm CUM 6! (damascene) J\\0\^m 2^ ^2!XI^Ei Sl^gJ 

SOil BB aom. 

2^ ^ XI ^ EH 21 IHIOIM 8gaO|| 910\M , ESS ME|^JE|^( doped 

polysi I icon)M AfgoH SQL 3EHU, B*£»| £X>2) HS^SfOII CEfEf £XhM 01^^ EH£jO| 01 All S £1 
H £12 01 , Seoilfc 0.15/^i <ms oi»WXI □ I All St 2} SiijEJIQ 2lO. 01 CHI CUEf, S&32J 2^ H£A| 
MSSO\ S £S9 MEI^Eie^ 3 XH9I2I fe£ UIXHS 2J6>01 XI B AIZ}0| a^l OH ^ CHI UUh 

oi a e ^xiis^ asa 3x121 ussiskmi caaf ch^ a ate she ch^sih 0 |§ ^Hfle^i 

¥16*01 Ul^ P 3(DRAM)3 0|#2| ±X\ J(i||2A| XHSEAH UIXHSOI S^@!(W):» i^g 

3^511 e^HJ 3g0| «e*A|g2 55iQ. 

nau. oisf &g hixisoi s^3i sag Atgstoi moim sga cua 

321 saia °}n ao, jiois ttaoKoate oxide) #011 g^ai ii^§ ss»t aioi^ mmm 

e^o, ^101^ o^3i oisstoi o\mm mi ay a u Jiioi^ ^sfoinj mmit aaw^ai, 01 

• M6f8^l ¥i8 r 01 }|0|M ^i^g XH^1IA|3MI SO. 3HHI. JIOIM £§A| 3^311 SS^2| 

Ol&tfS S^OI StfSOl ¥£SIB l^O Mays 3)1 01 M ^^2J HSI&Se aSfAI3|^ ^XilgOl 

□ oi<m ^ioim oi en & gxiiseg wsa 4= a ess ¥^B3 sm. sek, cnm<y ^ioi^ 
a. 

£ 1a mil £ 1g^ § EH 3 1 £ Oil CEf^ CHCH<M }|0|M§ 2^ MB! XI £3 SIS S32EAH, 
CHOI (dummy) 3I0IMM Ah§§* 5§i EAI6H2 2JCL 

g^^i^oii qich<m :hioim§ Maxima sis £ laoii eai© ^oi ^ei^ 

^ib(io) #oii a^aoKiu u *ai4iaieof« e^sm, oia jaaasjoi choi ^ioim(i2)m 
a. 

a§2^, £ IbOII £A|@ U^2f SOI CHOI 7flOIM(12) HHEiy A| CHOI 7I|0|M(12) ^ H^»OK11)OI ^ 
B si^AI^IH, LDD( Lightly Doped Drain) OI^^SJ A| ^B&! ^ 9JL^m 

9\m0\ LDD ^Aiam, LOO Ol^^gJ(n' OI^^SJ) S ^xHEIS ^A| ElCf . SS^m 

'13'£ LDD 6hSfg§0ll 2J6H CHOI 7||0IS(12) SSOII UBU! 3 0ICK 

Di2£, £ 1c Oil £AI9 ^01 CHOI ^101^(12) ^«0|| ±Ji\0\ M ( 14)B l^ofH, 

^2^/H^ieJ iSl 0|£^£J(n + Ol^^ej) * ^xHEIM ^AlelCK 

3i^moi, e idoii eais sroi aa ^s szhaavds)* B«r«m. oim^ a 

DKChemical Mechanical Polishing, CMP) g§§ ^AlShOI CHOI ^|0|^(12)^r k§§ 

OICHAH, £ 1eCHI £A|S til® ^0| CHOI ^|0|M(12)S 2 ^ ^ S SE^ ^^^'^SI AhgshOi 

^|^Bh(X , £ 1 f CHI £A|9 U^2F aoi in^S a&hSOKll. 13)M ^ t§9 ^E|^ 3|&(10) H 

S01I ^|0IM gas|(16)g I^O, OICHAH 7||0|e S^e 3^et(17)B »B||^ gs[§[Cf. OICEH, TilOl 
M ^^^(17)^ §^&l(W)e »flfS| 5|Ah gsN chemical Vapor Deposition, CVD)a°^ 

a. 

a§25, e iqchi £ai@ ^oi szhaeoKisjoi kii cmp g§i ^ ai shoi 01 
mo. 

3EiU, #7|2f ^01 SSH2I CHOI 5H0IM ^|0I^ S^S ^^^ h (17) §^ A| CHOI 

3I0IM(12)^ S^EJCH 2^0 ^I0I ^ S^g #0i| ^|0IM S^g ^^°|{17)0I &S6I OH EJ XI ^o\H, 
ST as (seam. A)0IU M0IH(void, Q)D[ BSBa.IE 1f »S) 

oiae aaa(A)oiu soih(b)^ □rj^ ^toi^g soi o.o7w oisi-sj d^m 1500 -4000A §£2j a 

OIS B^dl^f 201! D\°15l±= 3101a. 

OI2f ag SaSB aOIH^h »ao^l SIB, CMP g§ Al CMPg 3H0|^(chemical)2J S¥0|| 2joH 

»aS(A)a SOIE(B)^^ CH^ CH 3\7i D\\0\E. ^^2J ^^^h SHISOI 2iaQ.(E 1g S5) 



at soi oimnxisftr ji&*i mm 
s cnDiti ^ioim lh^2J aeiaom soih axia 4- sife cuo^ ^ioims 2^ 
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vers/ PS gJ S{g 

43| = ir48)3| ¥19 ^ iSS, HI1 ESS 2^ egjjxi^EH HI2 ESS E^ SgHXI^E) 

ggg ?d|9 9EHI 219 4011 HI1 ESS g£gOI ESS S2)S| £1 CHOI 31I0|e§ naff gg8) 
H1 1 9311; 43| CHOI 3)IOIMg g^a| §J ^aafg nH EH fel SK>1 CHOI 3)|0|eg S48)fer HI2 9 

431 H12 eai 4=s * e#9 431 an w ni2 ess es Maxims s^°i 431 9ehi 319 
2f2|oii iE^/EeiiB is§ As- nfeE msm ois^gjg ^Aisffe m 3 9311 ; 431 choi 3)101^ ai 

01°) B=tg SBSB^ES OHUmOl SBSfS 0|*te HI4 9311: 431 CHOI 3)I0IS S HI3)8)01 OIO)<M 
31101 §§ 1§ S48)fe HI 5 9311: 431 HI 2 ESS egHji^E) S^2| 431 9§)S|S H|3)8)fe HI6 9 
311: 431 CHD)S 3)|0|eg a ^e<on §2Sf ^IHIOIAHg S48)EJ . 431 HI1 ESS E± egtjxi^EI § 
2)2) 43I ggat ^IHIOIAH 8)¥0||9 43| Ssl^OI SSS|E» 8)fe HI7 9311: gxHEJS 4A|8)01 43| 
SSfQt LH£| g£§OI 43| HI1 ESS E± egjjXI^EH §2)2) 431 9Ex1l 3I9ES S)SSIE^ 8)0) 
LDD ^£^/Eai9s S48)fe HI8 9311; 43| HI8 93)1 § Q)S Sxll 4 ¥011 31101 m. S9e| 

» 31I0IM S^§ SESjg S48)fe HI9 9311; a 431 3)| 01 M S^g SESfg EIAH48)0) 431 CD OH 
S 3ilOIMg m LH¥0II9 S#£IE^ 8)fe H1 10 93«g SiJ8)0) 0|¥CHSO. 



01 of, S gfgOl *8)fe 3|^S0)0||AH S42| XI<N§ 3)S X)3) g &g2| A)4S gOI8)3)l £A| 

S 4= SiS IE5 4 All SI gg8)3| ¥18)0) , S &g2| 3)4 d)^S)& ^ Al 0)1 « §¥9 ESS &£8)0I 
gg8)3|S 9CH. 

E 2a LHXI E 2gi= B WSOII tt)g gJ*)AI01l9 CHD1S jflOIMS s± Egjxi^EI HIS S4ESAH, CH 
Ol(dummy) 3||0IM> A)g& lii EA|8)2 SICK 

S ^AlOllfe 9X). E 2a0)l EAI9 d)2) SOI Kwell, EAISIXI 81§)I S49 ^ S^SSJ- 5§i ¥1 
9 OIB^SS 4!A|& *)E.I9 319(20) 4011 9 (phosphorus) OISOI 2 ~ 6% §E2| feE^ ES9 
PSG(phospho silicate glass)e|(21 )S 200 - 400A §E°I JpJHS §*r9 * *£lfl£ISBm §2)8)2, 
OIS IIHEHy S)0) 1500 ~ 4000A §E2J ^JfllM P)I|fc CHOI 31I0IM(22)S S4&CI. 

Oi2£, E 2b Oil EAI9 b)2) ^01 ti@ PSG&r(21)S HI31& * SE^/Eai9 S4S HfeE 
OIS^SS ^AI&Q. 01 OH, NMOS egHX|>:EH S^OIIfe n + S2^/Eai9 S4s ¥15)0) As(Arsenic) 01 
S^gJS ^A|S)2, PMOS MaXISEI S^OIIfe p + SES/EaiB S4S 918)01 BF 2 Efe B 0|S^2JS 

C)§ES E 2cOII EAI9 d)2) SOI SX1I ?5 4¥0|| a)Sf 314 #Sf(Chemical Vapor Deposition, 
CVD)SS A)S8)0) g9S9e|(23)§ 3000 ~ 5000A §E£| ¥WIS e*f8)2, CMPB 4'A|8)01 CHOI 3101 
M(22)3) 4ES §9§9a|(23)g 889^0. 3)1*8)01. CHOI 3)|0|£(22)» TMAH(Tr imethy I 

Ammonia Hydroxide) §2!jg A)S& #^^^B°§ S^^l HI318)01 §9^9^(23)011 OIOHS 3H0ISS 
§§ S49C). 01 HI. CHOI 3)|0IM(22)°I HI31fe SF 6 3)^S i2i 3)>:S g) SE)2S0) 24)41^25 
HI31& 4-E SIC). 

E 2dOII EAI9 H)£) »0I SHI 4 ¥011 SS)e| Efe SS)9|3) 192tS CVDSES 
gsf§) * 0)S3S A)§8)XI 3H SB B^stS 4=S8)01 Q10HS 3)|0|e§ §§ g£|M)2 SB 
^BQ|(23) *^0II §9a| ^H)|0|AH(24)« S49CH. 01 CH , PMOS EgHXISB S^2) 3¥0H5= C)|0)S 3)1 
OlSg son PSGS|(21 )g BHF(buffered HF)g5!jS A)g& ^^SES HI31§) ? §9=1 ± 

IHI0|AH(24)» S48)01 NMOS SgHji^E) S ^ 0)1 S49 12°4 ^IHI0|AH°) 6) ¥011 9 PSG&t(24)0l k)0)2i 
E^ BQ. 

§B, E 2a LHXI E 2dOII EAI9 SSWXIfe gSSEfi 650t: 0I8)S 8)01 SS8)E^ BO. 

3)1*8)0). E 2e0)l EAI9 H)2) SOI LOD(Lightly Doped 0rain)^5 NMOS MgilXI^S S4S ¥19 §XH 
BIS ^A|3)01 NMOS ^.&X\±Ei S9a| ^JHIOI AH (24) 8)¥0|| y0)Slfe PSGSf(21)2| 90IS0I 9 

§9 ^EIS 319(20) °£ m&ao\ n LOD S^OI S4EIE^ 9C). 01 OH . §xH£lfe N 2 Efe 0 2 S2)3| 
CHI AH S*gxH£l (Rapid Thermal Annealing, RTA)£I Efe E(furnace) §XH£|gES 4=S8)feCHI. RTA A| 
Ollfe 800 - 110010 §E°I SEOIIAH 30 ~ 120S 4E 4=S8)0), k gxHEl Al Ollfe 700 ~ 1000X; §E°) 
BE Oil AH 20 ~ 60S 4E 4=S9CH. 

C)g°S, E 2f«l EAI9 b)2) SOI ES9 ^dlS 3I9(20)S d^l All 4 9 * Sxll ^5 4¥0II 3)1 01 M 
§991(25) ^ 3)101 S S^S S*S|(26)S ^ CMP §§i S§8)0) 3)1 0) M S^§ 3*Qf(26)0| 

CHOHS 3IIO|e§ SLH0II9 S#8)E^ 90. 01(0). 3)|0IM §9et(25)S Si0 2 , AI&. Ta 2 0 5 2) SS §1 
S 9^ Efe SS8)0) A)g8)0), 20 - 100A 4E2J ^WIS gs)9C). 3£IH. 3)|0IM S^g 
= *at(26) s§Sfe S£I^EI9(polysi I icon). #£l^£l9-3)|S0)^(poly silicon-germanium), 
S^a(W). ^£IA)0IE(sillicide)2) SB lii 9^ Efe 5&8)0) A)g9D. 



OISS. S I'SS CHOHS 3)|0ISg ^ D) 0)1 31101 M S^g SEB|g DHDSOII SICHAH, CHD) S 3)|0|Sg 
S *^0I SSI 3A)9(positive slope)S 5>E^ §9e| ^KHOIAHS S48)0) 3H0IM S^g SEa|°| 
23-1 s^s S4AIUESMI , S5IS0IU SOIES SXIS 4- SIC). 

E9. NMOS M SB XI ^ El S^OII S49 §9^ ^IBIOIAH 8) ¥011 9 PSG9|0I fe v E= S48)0) SxHEl Al 



8-3 



gj\\m S| ^2001-0065914 

PSG^tOH SSEICH °J OISOI MZ\E SftfSSE^ &°£M) , n* LOO P|£ NMOS Mgtj 

XI ^ EH M Saif =JO| 2ia. 



S P|* Al&g &P| bfSSie 0|| Oil CUSI ^lajog P|*E|°iHU, ^AlOllte n g 

§1 flsh a oim n mmm mm 201 oiyg ^sisioiot &ci. se&, s sssi pi* moi°i g&°i 

2^P|EIS S ^S2| AI&2I S9H-H0HAH Ogfff ^A|0||P| P|g&M 0|8Htt 4= 211 20|C|. 

WSSI SM 

S iSS CHCH2 PilOIMS MOII PIIOIM 2^§ 2£2J1 OH a & Oil SICHAH. &EIS0IU SOIHS gfll SI 
te Sl°W. Ol CHI d>£| P||0|e §J 4=88 gf^AI3lfe 33IPI SIP. 

1 

AM ESI MgHII^EI S«3I SI 2 £21 £± MSXI^EI g2!S ?d|ff Pie &0II Ml 1 

£21 §£gOI ESS ^S|a} §J CHOI PIIO|Eg §g D 4i U^SIfe AM E+PII ; 

&PI CHOI PUOISg ggm oj a 0 | ^ajg EH Ely 51 01 CHOI PflOIMg ggSlfe HI2 BPII : 

&PI HI2 &P1I =£S * ti@ &PI HI1 §J HI2 £21 &± MSSaI^EH §^2| #P| EIEI PIS 2|2| 
Oil ±£±/Eai°J ISi fl& 2te£ g^g OIS^EJI ^AlSlfe HI3 E+P1I: 

&P| CHOI PIIOIM AI0I2J S=§ §^122,'°? OH H 6101 g&Sfg 01 ^fe 7314 BP1I; 

£}P| CHOI P)|0|Eg HIP18I01 am 4! PUOIMg if ggsite HI5 &P1I: 

4fP| HI2 £21 Egjjxi^EI §^2| 4>PI 23|S!1 HlPISIfe HI6 3P4I ; 

&>P| CH012 PllOieg g *«0|| §ojQ| ilHIOIAIg 8g8h£|. &P| AM £SS £^ maxima S^S| 
&PI i2S| ^IHIOIAH §l¥OHB &P| t±§WO\ BSSIEfl Slfe 3817 3P1I : 

gXHEIB ^AISIOI &P| ^filBf LH2| M£gOI &P| HI1 £21 £^ MgiXI^E] S^£| £JP| g}£fl| PI 
B2S *f^£l£^ SIOI LOD ?5°l 4:2>:/£ai2JS llgolte SI 8 BPII ; 

4IPI HI8 &x\m 0I£! mm =?z n^m PHOIS 3* PUOIM £j = g 2£2fg g£jSlfe HI 9 BPII; 

&PI PHOIS 2 = g 2£e|S dlHI£JSI01 &P| CHGH2 PUOIMg g LUPOUS &W9£^ 51b H1 10 BPII 
g S 11 SI 01 01 ¥01 2 CHOId PII0|e§ egilXI^EI HI5&3. 



2 

H1 1 1f OH SICHAH, 
&PI gxHEIfe. 

800~1100t:°l g£°l N 2 £fe 0 2 Pl^: SflPIOIIAH g^SxHB-l ^AlSlfe 51 Slfe CH 

01<y PIIOIMg 2A egtjxi^EH HI£&S. 

3 

731 1» Oil SICHAH, 
^Pl ^XHEIfe, 

700~1000TC°I S£°l N 2 £fe 0 2 Pl^ S?IPIOIIAH £ SxHdl g A n'2? ^AlSlfe 2S 51b □ 

DI2 PHOISg 2 a. egHXI^EH HI5&S. 

S^S 4 

HI1S LHXI HI3S m 0I£ & SOU 210UH, 
6IPI 4h»0f0l. 

200-400A ^Blie! 51 a§2S Sib CH0I2 PIIOIMg £^ Eg«xi^E| HI5&S. 
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5 

14800 2101 A). 

e!(P)0| 2~6%°l feES EiS PSGSfej 51 S ^§°£ SFfe 0\0\& THOI^tj MSIXI^E) 12gf 

a. 

S^H 6 

13&0II 2lOj/H, 

&:>i ii lhxi 17 esife, 

650t; 0I8J2] SEOII/H 4=^8^ 31 sgog Shfe qjq^ 3)|0|e§ 2± egflll^E) l£g>g. 
£&1a 
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